able as evide~lced from our in uitro s t u d p simulating altered Ca/P ratio. The macroaggregates were trapped in the lungs in the first pass. In contrast, heterionic exchange is a slow process. The possibility of preformed strontium macroaggregates was ruled out because *i'uSr from the same lot was not taken u p by the lungs of other patients who had bone scans done on the same day. The problem needs further study. We are presently studying strontium kinetics in multiple myeloma cases, as well as in patients with altered calcium and phosphorus level of other etiology, such as renal failure. Animal experiments are also underway with a hypocalcemic drug, mithramycin, which was received by our patient.
A patient who had total corntion of common ventricle is reported. Surgical techniques are discussed in detail and the imporbnee of avoiding injury to the conduction system is stressed.
'Director, the Heart Institute of Japan, Tokyo Women's \l~lical College, Tokyo, a an. Re wint requerts: Dr. Sal!aEbnr, Heart Institute o Japan, ~o k y o Women's Medical CoUege, 10 Kaw&ho, S injukuku, Tokvo, Japan f, T otal correction of common ventricle seems to be a contraindication because of its complicated malformation and few operated cases have been reported. This is a case successfully operated by creating the ventricular septum with Dacron patch without damaging the conduction system.
Radical corrective measures in patients with common ventricle still present challenging problems because of the complex anatomic features involved, although there have been scattered reports of limited successes on this subject. '-3 The patient was a ten-year-old girl. Her symptoms consisted of failure to thrive, repeated episodes of upper respiratory infection, and limited exercise tolerance.
On auscultation of the heart, we found a grade 4/6 systolic murmur at the base, best heard in the 3rd to 4th intercostal space on the left sternal border, and a grade 2/6 systolic murmur at the apex with transmission to the left axilla. The pulmonary component of the second sound was markedly accentuated, single and palpable. Marked precordial heave was present. Chest x-ray examination showed moderate cardiomegaly with a CTR of 57 percent, prominence of the pulmonary conus, and engorged pulmonary vascular markings. Electrocardiogram showed regular sinus rhythm, as indeterminate axis, and biventricular hypertrophy. Right heart catheterization revealed a left-to-right shunt with a ratio of 61 percent at the ventricular level, a pulmonary to systemic pressure ratio of 100 percent and a resistance ratio of 38 percent. Arterial oxygen saturation was 94 percent and pulmonary arterial pressure was 110/60.
Angiocardiogram (Fig 1 ) , taken with a catheter through FIGURE 1. Preoperative selective letr venrrncurar anglugram shows a huge pulmonary artery and small aorta, both of which are opacified simultaneously. The diameter of the former is three times that of the latter. Opacification of the large ventricular cavity alone was demonstrated, and visualization of the right ventricle was unobtainable. There is a grade 1/4 mitral insufficiency. Note discrete opacification of a newly created right ventricular cavity. Faint opacification of aorta due to residual shunting is shown.
SUCCESSFUL TOTAL CORRECTION OF COMMON VENTRICLE
the aortic valve in what was considered to be the left ventricle, revealed a huge pulmonary artery and small aorta, both of which were opacified simultaneously. Opacification of the large ventricular cavity alone was demonstrated, and visualization of the right ventricle was unobtainable. There was a grade 1/4 mitral inqufficiency.
After a clinical diagnosis of VSD with pulmonary hypertension or possible single ventricle was made, a radical operation was decided upon. The patient was operated upon on July 3, 1970. with the aid of a bubble-oxygenator.
A 6 cm long ventriculotnmy incision was made parallel to the atrioventricular groove and 3 cm distant from the right coronary artery, two small branches were necessarily sacrificed in making the incision. Upon inspection in a completely dry field, no ventricular septum was found. 
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It was decided to create a ventricular septum with a Dacron sheet. The Dacron patch, oval in shape and measuring 6 s 4 cm, was inserted in between the mitral and the tricuspid papillary mr~scles so as to separate Iwth tensor components and was fixed first superiorly by placing pledgeted mattress sutures on the medial leaflet of the tricuspid valve to anchor the patch on the posterior surface of the leaflet a few millimeters distal and ~arallel to the valve rine. When the commissure hetween the medial and the pnsterior leaflets was reached, a running suture was en~ployed to anchor the patch to the posterolateral free wall of the ventricle toward the pnsterior papillary muscle, after placing a few mattress sutures on the posterior leaflet. Then the line of fixation of the patch went up towards the anterior proximitv of the inferior marein of the outflow tract and continued along the margin to join the first mattress suhire on the medial leaflet ( Fig 3) .
Immediately after termination of the bypass, systemic pressure was measured at 120 mm Hg systolic, while pressure in the right ventricle was 90 mm Hg, and this proved the effectiveness of the newly created septum.
The patient made an uneventful recovery and is now doing well at home. The postoperative ECG showed regular sinus rhythm.
A selective right ventricular angiogram taken after the operation revealed some residual shunting at the ventricular level, but of insignificant degree ( Fig 2) . The postoperative roentgenogram shows decreased pulmonary vascularity.
Drscussro~
Hazards accompanying this procedure are the induction of iatrogenic heart block and dehiscence of the patch because of its relatively long suture line.
We successfully avoided injury to the very structure necessary for A-V conduction. Particular emphasis is placed on the method of patch fixation near the commissural zone between the tricuspid and the mitral tensor apparatuses and this would afford, to some extent, an additional support to keep the patch in place. As far as fixation of the patch to the myocardial wall is cmncenied, a snag bite would allow a water-tight and secure fixation.
In order to facilitate the intraventricular maneuver, it is essential to make the ventriculotomy on the right delimiting coronary artery and its branches. A key to our success was that we avoided injury to the A-V conduction system by placing the artificial septum in a slightly different position from where the natural septum would be.
In consequence, the newly created right ventricular cavity was somewhat smaller in size than the left. This inequality in size, however, can be tolerated by the patient, since no overloading of pulmonary circulation takes place. Ideally, both ventricular stroke volumes should be equal. However, considering the course of the conduction system in the case of common ventricle, it is hazardous to place stitches near the midline of the ventricle. Therefore, the artificial septum has to be shifted either to the left or the right of the midline.
This shift should be toward the right so that the right ventricular cavity is smaller than the left and flooding of the pulmonary circulation is avoided.
With this type of total correction, it is essential to have intact atrioventricular valves, each of which functions PINCH AND SEHAT satisfactorily after the separation of common ventricle into two chambers. We present an unusual case of constrictive pericarditis caused by echinococcal cyst of the heart. Diagnosis, therapy, and unique problems caused by heart cysts are discussed.
T he finding of cardiac echinococcosis is very unusual, but more unusual is the late complication of constrictive pericarditis secondary to rupture of the hydatid cyst into the pericardium. T h e surgical treatment of constrictive pericarditis has been standardized, but the finding of Echinococcus as an etiologic factor raises questions not encountered in causes such as tuberculosis or microbial infection. Presented here is the seventh successfully operated case of constrictive pericarditis secondary to a ruptured cardiac echinococcus cyst.
A 50-~ear-old man was admitted to the Christian Hospital, Mashad, Iran, August, 1969 with a history of edema of the feet and abdominal pain of one year's duration. The patient had been treated six months before with diuretics and digitalis without improvement. Significant past history was that as a child in his home, he had close contact with sheep dogs.
Physical examination showed a cyanotic man with an edematous face and mild dyspnea. His blood pressure was 120190, pulse 130 per minute, and respiration 26 per minute. The neck veins were distended with the patient sitting upright. Examination of the chest revealed an increased A-P diameter and on ascultation, distant breath sounds were heard along with crepitant rales in both bases. The point of maximum impulse of the heart could neither be seen nor 'Christian Hospital, Mashad, Iran. Presently at Children's Hospital, Buffalo. "University of Mashad Faculty of Medicine, Mashad, Iran.
palpated. There were distant heart sounds with no murmur. The abdomen was distended and ascites was present. The liver was very tender and was enlarged 12 cm below the right midcostal margin. There was 2+ pitting edema of the legs. A pericardial knock was thought to be heard after admission.
Laboratory studies which did not give normal findings were: prothrombin time 20 seconds (control 15); BSP 18 percent retention in 45 minutes; serum bilirubin 6 mg percent total and 4 mg percent indirect; and alkaline phosphatase of 20 Bessy-Brock units. The tuberculin test was negative. A Casoni test done after operation was negative. The electrocardiogram showed low QRS voltage with diffuse ST-T wave abnormalities and absence of a Q wave in lead Va. Fluoroscopy of the chest showed little pulsation of the heart shadow and elevation of the right diaphragm.
The patient was given digitalis and diuretics resulting in a slower pulse rate, but the edema, ascites, and hepatomegaly persisted. After four weeks' hospitalization, the patient was still in heart failure and not much improved. On October 23, 1969 pericardial biopsy was performed which demonstrated a thick ( 68mm ) pericardium without evidence of tuberculosis. On October 25, 1969 definitive pericardiectomy for constrictive pericarditis was performed. A collapsed hydatid cyst was found near the apex of the left ventricle which was irrigated with 30 percent saline solution. Postoperatively, the patient did well and by the eighth day most of the edema, hepatomegaly, and abdominal pain was gone. Six months after surgery the patient was well and taking only digitalis.
Echinococcal disease is quite common in certain areas of the world, but echinococcus cyst of the heart is not common. Only a few of the embryos reach the heart via the coronary arteries.l.Vt is felt that the process of infestation probably occurs in childhood and takes several years for the cysts to grow and later cause ~y r n p t o m s .~ It has been shown that about 40 percent of all cases of cardiac cysts will rupture and most of these are fataL4 Rupture into the pericardium will usually cause either acute hydatid pericarditis or several loculated daughter cysts which may or may not be symptomatic. Occasionally, rupture into the pericardium will later produce constrictive pericarditis.
Diagnosis is made by a high index of suspicion of echinococcus when an abnormal x-ray finding or electrocardiogram is seen in an area endemic with hydatid disease. X-ray examination may show an abnormal heart enlargement and the electrocardiogram frequently indicates ischemia of the left ventricle. Casoni intradermal test, complement fixation, or hemagglutination tests may be confirmatory of hydatid disease, but are only positive in about 60 percent of cases.
Because of the incidence of rupture of the cyst and subsequent high mortality, treatment is generally surgical removal of the cyst or evacuation of the contents and sterilization of it. The first successful operation for hydatid cyst of the heart was by Long in 1 9 3 2 . q i n c e that time several reported cases of cysts of the heart have been successfully treated surgically.+R For the complication of constrictive pericarditis, as in our case, the classic pericardiectomy, as described by Holman, is adequate if
